G-CSF treatment can attenuate dexamethasone-induced reduction in C2C12 myotube protein synthesis.
Granulocyte-colony stimulating factor (G-CSF) has been demonstrated to enhance skeletal muscle recovery following injury and increases muscle function in the context of neuromuscular disease in rodent models. However, understanding of the underlying mechanisms used by G-CSF to mediate these functions remains poor. G-CSF acts on responsive cells through binding to a specific membrane spanning receptor, G-CSFR. Recently identified, the G-CSFR is expressed in myoblasts, myotubes and mature skeletal muscle tissue. Therefore, elucidating the actions of G-CSF in skeletal muscle represents an important prerequisite to consider G-CSF as a therapeutic agent to treat skeletal muscle. Here we show for the first time that treatment with moderate doses (4 and 40ng/ml) of G-CSF attenuates the effects of dexamethasone in reducing protein synthesis in C2C12 myotubes. However, a higher dose (100ng/ml) of G-CSF exacerbates the dexamethasone-induced reduction in protein synthesis. In contrast, G-CSF had no effect on basal or dexamethasone-induced protein degradation, nor did G-CSF influence the phosphorylation of Akt, STAT3, Erk1/2, Src, Lyn and Erk5 in C2C12 myotubes. In conclusion, physiologically relevant doses of G-CSF may attenuate reduced skeletal muscle protein synthesis during catabolic conditions, thereby improving recovery.